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PROBLEM TO BE SOLVED: To provide a laminated inductor, having a small 
quantity of the characteristic deterioration caused by its magnetic 
saturation. 

SOLUTION: In a laminate 110, there are laminated integrally with each 
other the plural first layers of first ferrite sheets 115, having high 
permeability and the plural second layers 116 of a second ferrite sheet 
116 having a low permeability or a second nonmagnetic sheet 116. The 
second layer 116 is interposed between the two adjacent first layers of 
the first ferrite sheets 115. The second layers 16 are provided 
respectively at positions such that the inductor elements present in the 
respective divided regions of the laminate 110 by the plural second 
layers 116 generate their magnetic saturation by the superimposed DC- 
currents of nearly equal magnitudes to each other. As a result, a large 



superimposed DC-current can be made to flow through the laminate 110, 
and its DC-current superimposition characteristic has a characteristic 
curve similar to the ones of conventional laminated inductors. 
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CLAIMS 
[Claim (s)] 

[Claim 1] In the laminating inductor equipped with the layered product 
which comes to carry out the laminating of the conductor which forms a 
coil, and the insulator said conductor It connects mutually so that the 
coil which makes the direction of a laminating of an insulator shaft 
orientations may be formed. Said layered product It comes to carry out 
the laminating of two or more 1st insulators which consist of the 



magnetic substance of high permeability, and 2nd at least one or more 
insulators which are arranged at the inner layer of a layered product 
and consist of the magnetic substance or non-magnetic material of low 
permeability. Said 2nd insulator is a laminating inductor characterized 
by being arranged in a layered product so that the inductor component in 
each field divided in the direction of a laminating by this 2nd 
insulator may produce magnetic saturation according to the superposition 
direct current of respectively almost equal magnitude. 
[Claim 2] Said layered product is a laminating inductor according to 
claim 1 to which each field divided in the direction of a laminating by 
this 2nd insulator is characterized by being constituted by the 1st 
insulator of respectively equal thickness while the outer layer is 
formed by said 2nd insulator. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a laminating inductor. 
[0002] 

[Description of the Prior Art] The conventional laminating inductor 
applies to a predetermined pattern the conductive paste for internal 
electrodes which uses Ag etc. as a principal component at the magnetic- 
substance sheet which consists of a ferrite ingredient of for example, a 
nickel-Zn-Cu system etc. , and has structure which carried out the 
laminating of this magnetic-substance sheet. Here, the internal 
electrode formed in each magnetic-substance sheet is mutually connected 
between the layers which adjoin each other through a beer hall. This 
forms the coil in a layered product. Moreover, the external electrode 



linked to an internal electrode is formed in the both ends of a layered 

product. 

[0003] 

[Problem(s) to be Solved by the Invention] It is necessary to pass a 
comparatively large superposition direct current with the choke coil of 
for example, a switching power supply circuit in a place. However, in 
the conventional laminating inductor, the magnetic substance produced 
magnetic saturation according to a small superposition direct current, 
and this had caused the rapid inductance fall. That is, in the 
conventional laminating inductor, it was unsuitable for the application 
which passes such a large superposition direct current. 
[0004] This invention is made in view of the above-mentioned situation, 
and the place made into the purpose is to offer a laminating inductor 
with little property degradation by magnetic saturation. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, in invention of claim 1 In the laminating inductor equipped 
with the layered product which comes to carry out the laminating of the 
conductor which forms a coil, and the insulator said conductor It 
connects mutually so that the coil which makes the direction of a 
laminating of an insulator shaft orientations may be formed. Said 
layered product It comes to carry out the laminating of two or more 1st 
insulators which consist of the magnetic substance of high permeability, 
and 2nd at least one or more insulators which are arranged at the inner 
layer of a layered product and consist of the magnetic substance or non- 
magnetic material of low permeability. What is characterized by 
arranging said 2nd insulator in a layered product so that the inductor 
component in each field divided in the direction of a laminating by this 
2nd insulator may produce magnetic saturation according to the 
superposition direct current of respectively almost equal magnitude is 
proposed. 

[0006] Since or more at least one laminating of the 2nd insulator which 
consists of the magnetic substance or non-magnetic material of low 
permeability is carried out to the inner layer of a layered product 
according to this invention, in a layered product, a closed magnetic 
circuit is formed in the field divided into said 2nd insulator, 
respectively. That is, at the conventional laminating inductor, although 
one big closed magnetic circuit was formed within [ whole ] the layered 
product, since association of magnetic flux is lost between said each 
division field or it becomes weaker sharply, by the laminating inductor 
concerning this invention, a small closed magnetic circuit is formed in 



each field, respectively. Here, in each field divided by the 2nd 
insulator, since the number of winding of a coil serves as the whole 
abbreviation (l-/number of partitions), the magnetic field strength 
generated, respectively also serves as abbreviation (square of the 1- 
/number of partitions). Thereby, the superposition direct-current value 
which magnetic saturation produces as compared with the conventional 
laminating inductor can be enlarged. 

[0007] Moreover, since the inductance component in each field divided 
into the 2nd insulator produces magnetic saturation according to the 
superposition direct current of respectively almost equal magnitude, the 
laminating inductor concerning this invention has the same 
characteristic curve as the direct-current superposition property which 
one usual inductance component has. 

[0008] As an example of the suitable mode of this invention, in a 
laminating inductor according to claim 1, by invention of claim 2, said 
layered product proposes that to which each field divided in the 
direction of a laminating by this 2nd insulator is characterized by 
being constituted by the 1st insulator of respectively equal thickness 
while the outer layer is formed by said 2nd insulator. 
[0009] Since the inductance component in each field divided by the 2nd 
insulator forms the magnetic path of respectively almost equal magnetic 
reluctance according to this invention, the inductance component in each 
field produces magnetic saturation certainly according to the 
superposition direct current of respectively almost equal magnitude. 
[0010] 

[Embodiment of the Invention] (Gestalt of the 1st operation) The 
laminating inductor concerning the gestalt of operation of the 1st of 
this invention is explained with reference to drawing 1 - drawing 3 R> 3. 
The appearance perspective view of the laminating inductor which drawing 
1 requires for the gestalt of the 1st operation, the direction sectional 
view of an A-A* line view in drawing 1 of the laminating inductor which 
drawing 2 requires for the gestalt of the 1st operation, and drawing 3 
are the decomposition perspective views of the layered product 
concerning the gestalt of the 1st operation. In addition, drawing 2 
differs in the number of winding of the expedient upper coil of 
explanation etc. from drawing 3 . 

[0011] The laminating inductor 100 has the layered product 110 of the 
abbreviation rectangular parallelepiped configuration which consists of 
a magnetic or nonmagnetic insulating material, and the external 
electrode 120 of the pair formed in the longitudinal direction both ends 
of a layered product 110, as shown in drawing 1 . 



[0012] The layered product 110 has structure which carried out the 
laminating of the ferromagnetic layer 111 which consists of a ferrite 
ingredient of a nickel-Zn-Cu system, and has high permeability, and the 
non-ferromagnetic layer 112 which consists of a ferrite ingredient of a 
nickel-Zn-Cu system, and has permeability smaller than said 
ferromagnetic layer 111, as shown in drawing 2 . The non-ferromagnetic 
layer 112 is formed in the inner layer of a layered product 110. 
[0013] Here, it is desirable still more desirable that it is 1/3 or less 
[ of the permeability of the ferromagnetic layer 111 ], and the 
permeability of the non-ferromagnetic layer 112 is 1/10 or less. It is 
because the difference of magnetic field strength will become 10 or more 
times when the number of winding becomes a twice [ more than ] as many 
difference as this if permeability is 1/3 or less, so association with 
other fields can be suppressed here. 

[0014] Moreover, as for the ferromagnetic layer 111 and the non- 
ferromagnetic layer 112, what has both small coef f icient-of-linear- 
expansion difference is desirable. In what has both big coef f icient-of- 
linear-expansion difference, it is because a crack and curvature may 
arise in a layered product 110 at the time of mounting of a laminating 
inductor etc. Specifically, it is desirable that both coef f icient-of- 
linear-expansion difference is less than [ 2xl0-7/degree C ]. 
[0015] Furthermore, although a level difference is formed among both in 
the side face of a layered product 110 since presentations differ 
mutually, as for the ferromagnetic layer 111 and the non-ferromagnetic 
layer 112, it is desirable [ this level difference ] that it is 30 
micrometers or less. It is because the yield at the time of external 
electrode 120 formation may get worse. 

[0016] Furthermore, about 5-100 micrometers is desirable still more 
desirable, and the thickness of the non-ferromagnetic layer 112 is about 
10-50micro. It is because it is not suitable for a miniaturization if 
larger [ if it is less than 5 micrometers, it is not desirable at the 
point which association becomes unstable and dispersion produces in 
electrical characteristics, and ] than 100 micrometers. In addition, the 
thickness of the direction of a laminating of the laminating inductor of 
the gestalt of this operation is about 1. 2mm. 

[0017] Moreover, as shown in drawing 2 , the internal electrode 113 
which is the conductor which forms a coil is laid under the layered 
product 110. The formation direction of magnetic flux [ in / in the coil 
which an internal electrode 113 forms / the interior of the shaft 
orientations of a coil, i. e. , a coil, ] is the direction of a laminating 
of a layered product 110 (the vertical direction of the space in drawing 



2 ). The end side of the coil which an internal electrode 113 forms is 
pulled out by one end face of a layered product 110, and the other end 
side is pulled out by the other-end side of a layered product 110. The 
internal electrode 113 currently pulled out by the end face of a layered 
product 110 is connected to said external electrode 120. An internal 
electrode 113 and the external electrode 120 consist of a metallic 
material which uses Ag or Ag as a principal component, respectively. 
[0018] The still more detailed structure of a layered product 110 is 
explained with reference to drawing 3 . A layered product 110 has the 
structure which carried out the laminating of the ferrite sheet which 
has two or more insulation, as shown in drawing 3 . That is, the layered 
product 110 is carrying out the laminating of the 1st ferrite sheet 115 
of a large number which have high permeability, and the 2nd ferrite 
sheet 116 of several sheets (drawing two sheets) with permeability lower 
than the 1st ferrite sheet 115 to one. Said ferromagnetic layer 111 is 
formed with this 1st ferrite sheet 115, and said non-ferromagnetic layer 
112 is formed with the 2nd ferrite sheet 116. 

[0019] The internal electrode 113 of a predetermined pattern is formed 
in the 1st ferrite sheet 115 except for several [ by the side of the 
outer layer of a layered product 110 ] (drawing 3 by the side of the 
upper layer, and 2 by the side of a lower layer). Moreover, the internal 
electrode 113 is formed also in the 2nd ferrite sheet 116. The edge of 
the internal electrode 113 formed in each sheet is connected with the 
internal electrode 113 of the sheet which adjoins each other through a 
beer hall (illustration abbreviation) so that one coil may be formed by 
the layered product 110 whole. Moreover, the cut water of a coil or the 
edge of an internal electrode 113 which is rolled and carries out 
considerable to an end is connected with drawer section 113a formed in 
the edge of a sheet. 

[0020] The 2nd ferrite sheet 116 is arranged at the inner layer of a 
layered product 110. Specifically, the one 2nd ferrite sheet 116 is 
arranged in each ferromagnetic layer 111 in each location where the 
inductor component in this field produces magnetic saturation according 
to the superposition direct current of respectively almost equal 
magnitude in each field of the layered product 110 divided in the 
direction of a laminating with this 2nd ferrite sheet 116. That is, as 
compared with the ferromagnetic layer 111, most magnetic paths which 
pierce through the non-ferromagnetic layer 112 since permeability is 
small are not formed for the non-ferromagnetic layer 112 which the 2nd 
ferrite sheet 116 forms. As shown in the continuous-line arrow head of 
drawing 2 , or this passes along the ferromagnetic layer 111 in a 



layered product 110, the magnetic path passing through the outer space 
of a layered product 110 is mainly formed. That is, association with the 
field produced in each ferromagnetic layer 111 and the field of other 
ferromagnetic layers 111 is suppressed. Here, the number of winding of 
the coil formed in each ferromagnetic layer 111 serves as the whole 
abbreviation (l-/number of partitions), and since the magnetic field 
strength generated with a coil in one side is proportional to the square 
of the number of winding of a coil, the magnetic field strength produced 
in a layered product 110 becomes a small thing as compared with the 
usual laminating inductor which does not have the non-ferromagnetic 
layer 112. Therefore, each inductance component in each ferromagnetic 
layer 111 will become big as compared with the laminating inductor of 
the former [ value / which magnetic saturation produces / superposition 
direct-current ]. And it becomes the usual laminating inductor and the 
laminating inductor which has the same direct-current superposition 
property as a whole by setting up the arrangement location of the 2nd 
ferrite sheet so that the superposition direct-current value which 
magnetic saturation produces in each field may become almost equal. 
[0021] Next, the manufacture approach of this laminating inductor 100 is 
explained. In addition, the case where many laminating inductors 100 are 
manufactured collectively here is explained. 

[0022] First, the 1st ferrite sheet and the 2nd ferrite sheet are 
created. Ethyl cellulose and a terpineol are specifically added to the 
ferrite impalpable powder after temporary-quenching grinding which 
consists of Fe02, CuO, ZnO, and NiO, this is kneaded, and a ferrite 
paste is obtained. This ferrite paste is sheet-ized using a doctor blade 
method etc. , and the 1st ferrite sheet is obtained. By changing and 
using a mixing ratio about said 1st ferrite sheet and this ingredient, 
the 2nd ferrite sheet is created so that permeability may become low 
rather than the 1st ferrite sheet. The creation approach of the 2nd 
ferrite sheet is the same as that of the 1st ferrite sheet. 
[0023] Next, a beer hall is formed in these 1st and 2nd ferrite sheet 
using means by metal mold, such as punching and laser beam machining. 
Subsequently, a conductive paste is printed by the predetermined pattern 
on the 1st and 2nd ferrite sheet. Here, as a conductive paste, the metal 
paste which used Ag as the principal component, for example is used. 
[0024] next, these 1st and 2nd ferrite sheet — the conductor between 
sheets — laminating sticking by pressure is carried out and a sheet 
layered product is obtained so that a sex paste may be connected 
mutually in a beer hall. Here, as mentioned above with reference to 
drawing 3 , the laminating of the 1st and 2nd ferrite sheet is carried 



out in predetermined sequence. 

[0025] Next, a sheet layered product is cut so that it may become a unit 
dimension, and a layered product 110 is obtained. Subsequently, this cut 
layered product is heated at about 500 degrees C in air for 1 hour, and 
a binder component is removed. Furthermore, this layered product is 
calcinated at about 800-900 degrees C in air for 2 hours. 
[0026] Subsequently, a dip method etc. is used for the both ends of this 
layered product 110, and a conductive paste is applied. The external 
electrode 120 is formed by furthermore calcinating a layered product 110 
at about 600 degrees C in air for 1 hour. Here, as a conductive paste, 
the thing for internal electrode formation and the thing of the same 
presentation were used. Finally, plating processing is performed to the 
external electrode 120, and the laminating inductor 100 is obtained. 
[0027] In such a laminating inductor 100, since at least one or more 
non-ferromagnetic layers 112 of low permeability formed with the 2nd 
ferrite sheet 116 are formed in the inner layer of a layered product 110, 
in a layered product 110, a closed magnetic circuit is formed in each 
ferromagnetic layer 111 divided into this non-ferromagnetic layer 112, 
respectively. That is, at the conventional laminating inductor 100, 
although one big closed magnetic circuit was formed within [ whole ] the 
layered product, since association of magnetic flux is lost between each 
ferromagnetic layer 111 or it becomes weaker sharply, by the laminating 
inductor 100 concerning this invention, a small closed magnetic circuit 
is formed in each field, respectively. Here, in each field divided by 
the non-ferromagnetic layer 112, since the number of winding of a coil 
serves as the whole abbreviation (l-/number of partitions), the magnetic 
field strength generated, respectively also serves as abbreviation 
(square of the l-/number of partitions). Thereby, the superposition 
direct-current value which magnetic saturation produces as compared with 
the conventional laminating inductor can be enlarged. 
[0028] Moreover, since the inductance component in each field divided 
into the non-ferromagnetic layer 112 produces magnetic saturation 
according to the superposition direct current of respectively almost 
equal magnitude, the laminating inductor 100 has the same characteristic 
curve as the direct-current superposition property which one usual 
inductance component has. 

[0029] The direct-current superposition property of the laminating 
inductor 100 concerning the gestalt of this operation is explained with 
reference to the graph of drawing 4 . Drawing 4 is a graph which shows 
the direct-current superposition property of the laminating inductor 
concerning the gestalt of the 1st operation, and a superposition direct 



current is taken along an axis of abscissa, and it has taken the 
inductance along the axis of ordinate. In addition, in drawing 4 , while 
a continuous line shows the property of the laminating inductor 100 
concerning the gestalt of this operation, the dotted line shows the 
property of the conventional laminating inductor as a candidate for a 
comparison. 

[0030] Even if the laminating inductor 100 concerning the gestalt of 
this operation passes a high superposition direct current as compared 
with the conventional thing, it does not cause the rapid fall of an 
inductance by magnetic saturation, so that drawing 4 may show. It 
follows, for example, becomes a suitable thing for the application which 
passes a high current like the choke coil in a switching power supply 
circuit. In addition, as a result of the magnetic field strength in each 
field divided by the non-ferromagnetic layer 112 becoming small as 
compared with a former thing, the inductance of the laminating inductor 
100 becomes a small thing so that drawing 4 may also show. However, 
while having a desired inductance by adjusting the number of partitions, 
the formation pattern of an internal electrode, etc. , the direct-current 
superposition property to a need current value can obtain a good 
laminating inductor. 

[0031] (Gestalt of the 2nd operation) The gestalt of operation of the 
2nd of this invention is explained with reference to drawing 5 and 
drawing 6 . The sectional view of the laminating inductor which drawing 
5 requires for the gestalt of the 2nd operation, and drawing 6 R> 6 are 
the decomposition perspective views of the layered product concerning 
the gestalt of the 2nd operation. In addition, drawing 5 differs in the 
number of winding of the expedient upper coil of explanation etc. from 
drawing 6 . 

[0032] The point which is different from the laminating inductor 100 
concerning the gestalt of the 1st operation has the laminating inductor 
200 concerning the gestalt of this operation in the laminated structure 
of a layered product 210. Since it is the same as that of the gestalt of 
the 1st operation about other configurations, only difference is 
explained here. 

[0033] The layered product 210 of this laminating inductor 200 has 
structure which carried out the laminating of the ferromagnetic layer 
211 which consists of a ferrite ingredient of a nickel-Zn-Cu system, and 
has high permeability, and the non-ferromagnetic layer 212 which 
consists of a ferrite ingredient of a nickel-Zn-Cu system, and has 
permeability smaller than said ferromagnetic layer 211, as shown in 
drawing 5 . The non-ferromagnetic layer 212 is formed also in the outer 



layer side while it is formed in the inner layer of a layered product 
210. Moreover, two or more ferromagnetic layers 211 formed in the inner 
layer of a layered product 210 have respectively almost equal thickness. 
[0034] That is, the layered product 210 has structure which carried out 
the laminating of the 1st ferrite sheet 215 which has high permeability, 
and the 2nd ferrite sheet 216 with permeability lower than the 1st 
ferrite sheet 215 to one, as shown in drawing 6 . Thereby, the 1st 
ferrite sheet 215 forms said ferromagnetic layer 211, and the 2nd 
ferrite sheet 216 forms the non-ferromagnetic layer 212. Here, several 
sheets (drawing 3 by the side of the upper layer and 2 by the side of a 
lower layer) of the outside of a layered product 210 are the 2nd ferrite 
sheets 216 of low permeability. Moreover, the laminating of the number 
of sheets (drawing four sheets) with the respectively equal 1st ferrite 
sheet 215 inserted into the 2nd ferrite sheet 216 is carried out. Each 
ferromagnetic layer 211 formed with the 1st ferrite sheet 215 by this 
has respectively equal thickness. 

[0035] Since such a laminating inductor 200 has respectively almost 
equal thickness, as for the ferromagnetic layer 211 which has the non- 
ferromagnetic layer 212 formed with the 2nd ferrite sheet 216 in the 
outer layer of a layered product 210, and was divided by this non- 
ferromagnetic layer 212, it can make equal magnetic field strength 
produced in each ferromagnetic layer 211. By this, the inductance 
component in each ferromagnetic layer 211 will produce magnetic 
saturation according to the superposition direct current of respectively 
almost equal magnitude certainly. About the manufacture approach, it is 
the same as that of the gestalt of the 1st operation in other operations 
and an effectiveness list. 

[0036] In addition, although the magnetic substance with permeability 
lower than a ferromagnetic layer was used as a non-ferromagnetic layer 
formed in the inner layer of a layered product with the gestalt of the 
1st and the 2nd operation, this invention is not limited to this. For 
example, the non-magnetic material (mu= 1) which consists of a ferrite 
of a Zn-Cu system may be used. In addition, the diffusion layer from a 
ferromagnetic layer is formed in an interface with the ferromagnetic 
layer of a non-ferromagnetic layer in this case. It is desirable, when 
it forms here so that this diffusion layer may be set to less than 5 
micrometers, if the magnetic layer ratio of nickel defines a diffusion 
layer as 10% or more of layer. It is because a magnetic material 
property is changed by diffusion and the electrical characteristics 
aimed at may be unable to be acquired. 

[0037] Furthermore, with the gestalt of the 1st and the 2nd operation, 



although two non-ferromagnetic layers were formed in the inner layer of 
a layered product (i. e. , although the ferromagnetic field in a layered 
product was trichotomized by carrying out the laminating of the 2nd 
ferrite sheet of two sheets to a inner layer), this invention is not 
limited to this. That is, as long as it forms and puts one non- 
ferromagnetic layer in another way to the inner layer of a layered 
product, the ferromagnetic field in a layered product may be divided 
into two by carrying out the laminating of the 2nd ferrite sheet of one 
sheet to a inner layer. Furthermore, as long as it forms and puts three 
or more non-ferromagnetic layers in another way to the inner layer of a 
layered product, the ferromagnetic field in a layered product may be 
divided or more into four by carrying out the laminating of the 2nd 
ferrite sheet of three or more sheets to a inner layer. 
[0038] Furthermore, although the gestalt of the 1st and the 2nd 
operation showed what has one coil as an example of a laminating 
inductor, this invention is not limited to this. For example, you may be 
the laminating inductor array which has two or more coils, a laminating 
transformer, a laminating common mode choke coil, etc. Furthermore, you 
may be laminating LC composite part, a laminating filter, etc. which 
have other components other than an inductor (for example, capacitor) in 
a layered product. 

[0039] Furthermore, with the gestalt of the 1st and the 2nd operation, 
although the layered product was formed with the sheet laminated layers 
method, you may form by print processes. 

[0040] Furthermore, although the choke coil in a power circuit was 
illustrated as a useful application of a laminating inductor with the 
gestalt of the 1st and the 2nd operation, this invention is not limited 
to this. Even if it is other electronic circuitries (for example, 
circuit of a signal system), the laminating inductor concerning this 
invention is useful. 
[0041] 

[Effect of the Invention] Since or more at least one laminating of the 
2nd insulator which consists of the magnetic substance or non-magnetic 
material of low permeability is carried out to the inner layer of a 
layered product according to this invention as explained in full detail 
above, in a layered product, a closed magnetic circuit is formed in the 
field divided into said 2nd insulator, respectively. That is, at the 
conventional laminating inductor, although one big closed magnetic 
circuit was formed within [ whole ] the layered product, since 
association of magnetic flux is lost between said each division field or 
it becomes weaker sharply, by the laminating inductor concerning this 



invention, a small closed magnetic circuit is formed in each field, 
respectively. Here, in each field divided by the 2nd insulator, since 
the number of winding of a coil serves as the whole abbreviation (1- 
/number of partitions), the magnetic field strength generated, 
respectively also serves as abbreviation (square of the l-/number of 
partitions). Thereby, the superposition direct-current value which 
magnetic saturation produces as compared with the conventional 
laminating inductor can be enlarged. 

[0042] Moreover, since the inductance component in each field divided 
into the 2nd insulator produces magnetic saturation according to the 
superposition direct current of respectively almost equal magnitude, the 
laminating inductor concerning this invention has the same 
characteristic curve as the direct-current superposition property which 
one usual inductance component has. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The appearance perspective view of the laminating inductor 
concerning the gestalt of the 1st operation 

[Drawing 2] The direction sectional view of an A~A' line view in drawing 
1 of the laminating inductor concerning the gestalt of the 1st operation 
[Drawing 3] The decomposition perspective view of the layered product 
concerning the gestalt of the 1st operation 

[Drawing 4] The graph which shows the direct-current superposition 
property of the laminating inductor concerning the gestalt of the 1st 
operation 

[Drawing 5] The sectional view of the laminating inductor concerning the 
gestalt of the 2nd operation 



[Drawing 6] The decomposition perspective view of the layered product 
concerning the gestalt of the 2nd operation 
[Description of Notations] 

100,200 [ — A non-ferromagnetic layer, 113,213 / — An internal 
electrode, 115,215 / — The 1st ferrite sheet, 116,216 / — The 2nd 
ferrite sheet, 120,220 / — External electrode ] — A laminating 
inductor, 110,210 — A layered product, 111,211 — A ferromagnetic layer, 
112,212 
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Lx%&mmfa%ffiz-fzmmA yy^fizn^x. 
mtmm±, mm^comm^^m^ t-rz zja mp 

im\iibfr s> & h 'J*& < fc i> l o£Lfctf>SS 2 W&fo b £ 

Sftfc&^HtSfcisftS A ^SW^iifiKilif 
U x*: S 5 ofifi fc «£ 9 ^MfiSfn Sr £ t § i 3 
fc«Wflc|*IfcfJ«;?*uO*4 ; fc 2r#M fc -tsstsw V 

[ II* JI 2 ] W IHSJBftti , flu iaH 2 ttlftHcC i 9£h 
«jWBjft3*VC ^ 4 fc £ 1 fc , Mm 2 *£R*fc J: 0 8tB 

siS#:fc «t 0 #lt ^* i fc fc Sft^JB l IE 

[000 1] 
[0002] 

[#*i?)Sfff] #R{fN i - 

m;. Agmz^f&frb-thfi&nmmvmm&^-z. 
mt h vvmnmrnm s tec w h . 

[0003] 

vi->7WM®fficr>i- a -7 zi A /MTCli, JtSSW^c^ 

ffeWKSUBftnt^t, -fit i "9£«fc5:>f >^"? * V* 

ti , £ <o =t 3 § v «Sit3fEm^£^ffljfcfcf 

[0004] aWSBBJi, JJEWmc*»T3rS*ufc fc<z> 
^Smb~thbz\^U. Smfifrfafci&ifttt 

[00 0 5] 

[Hffl^w^-g. i&x&zm ±mmnm^-t^> tz^ 
fc s it *gr i o?&Bji-m . >r jgjR-r sa»(t fc 



a Mflmztii i. o izmmzmm^ti. mtmmfa 

ti, «am*«l±#;*^^^Sic^iffi^#;fc. at 
M^^IilfcKHSnffiS^O^tt^Xfi^^ftft:* 1 
if>*4i!«Sr< fci> loJ3Lh^)flS2««W:i:*jBMILT* 

mm2im.mi. wm2tmmzi:^mm^\ l z 
ftwmtitz&mmiz&ii&A yyf^m^tfzti^tuz 

i 3 fcWJf#cF*3fcffiH$^T^-S. i fc £WMbi-& to 

[0006] *«BHfcimr, mmikcoftmizi&igMW. 
^com&fkximM&ikfr t>t£h%2 mmw < fc 

ffnzti&„ tthib, mMcDmmAy¥7?Ti±. mm 
flatter i ^ffli^^Msii-c v ^tztfi, * 

^HBfcffiSWJB-f y^^^Tti, ifK#*HW««ia"C81 
^OlS^'li < 0 Xi±±m<,zffi thtztb. ZtL?ti& 
««(ctsv^T/hS'3rfBa»*^JSS*t*. iit, S?2 
ffiS#:fcJ; 04HWS*ifc*P«fc:*iV^TIi, ziA^com 

wm^ftcvm ( 1/4HWR) fc^r^oT. 
t zsammMttz < -tt ^ fc * . 

[0008] #3iBJ!c7)#Rg$r«at<7)H?!li: LT. ff^Jg 
2^0JJTii. 11*11 1 IS«oWJI-f >-r^ ^fcfev^ 

tlX^hb fc fcfc, M^2iffii^#:fc J: OStJB^iaifc^J 
$*Lfc4MH«* t -€-*i.«i*t^*S WSS 1 £fct*#;fc i D 

[0009] *«BHfcJ:iitr, m2*e»*fcJ; 0*»J$ 
tL3t#M«ifc*5(tS -f ^ yxfWfii^liS' 

m.mMmz x o nufciiM^^^ t h . 

[0010] 

[ wmmmmm \ (mi <nmHuwm > *fMgw» 
i <vmm<v&miz{%& wma yyttiz^xm 1 -a 
3 £#{fi(LT«rs „ HKissi nmmcDBmt,zm$> 
W9A>??* cotmmmm, in 2 am 1 nmmmm 
izm&mmA yyffcomnztm&A-A' m^ws 
mmm. m 3 i*$ 1 onsg^^sfc^-sws^o^ 

#fffilHT*l». 4tJ, El2fc03fcT{±. IMHJtfOHBLh 

[0011] mmAyy?? 1 0 o«. hi fc^-ria 
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§*Ufc— JfOiMtTCSl 2 0 t £r*LT^S„ 
[00 12] HEJffffcl 1 0(4, H2t3jrr«J:'3fc:, N i 
-Zn-Cul<7)7x7^ hWR*»4>*0*B*aSs*^T 
't&ffim'&ifcmi Ilk. N i -Zn-Cu|«7i7 

-f httmfr^Kiim&mwLfami i 1 ± o mvs^j® 

1 1 2 a SrWJi 
oTT^*. ^BSflKttfWBl 1 214, BtJB«tl 1 O^ftjg 

[00 13] #»f«*Jll 1 2<7)3t»(4. 

»i±*Ji i i i iommmco 1 / 3 utft* s-r-b 

4L<. S<5>fc#4L<Iil/10J3lT-Cft*. itBt* 
#'1/3 J3lTTft*Ur, SHIIW 1 2 ffifELhOgfc £ fc 

[ 0 0 1 4 ] * fc, sfifflffitts 1 1 1 kimmmm 1 

tOU^Bt^ if t St Jl#c 1 1 0 iz 9 7 -v 9 0 t S 

i&6* 2x10-7 /tyaTTft & i fc a l 1 

[0015] § 1 1 1 fc^paflKttfls* 

1 1 2 tiiSv^ffllfi^M^r&^^JB*! 1 0 cofflB 
£JiW#IBfcaSfc#^j£S*i4&#, ^H{4 3 0 ju mjy 
TT* Slt^iLK ?hgfi«ffi 1 2 0 l&tfmco^ 

[0016]§^C, #»l±#cJl 1 1 2 CDJWW4. 5 
— 1 0 0 jjl mUmmt L < , £ £>(C#? a L<(41 0~ 

comfr-tftf) 1 ■ 2 mmti) & . 
[0 0 17] ifc, StJBflcl 1 Ofctt, 02tc*-Ti:3 
ri^^&^-rS^lsTfcSrtgPSffil 1 3^'fflfg 
S-hXV*4. ftgPttffil 1 3#Jtt*-$N&3>f/W±, 3-f 

#1*1) t^tt^o ftfFSffil 1 3«i«a^;l- 
sSWJiSfJBtti 1 OO-^roSMfc^tti^. flfi 

sfflfiUisys* 1 1 0 com>cr>mm^ 1 s a 3 *vo > * . 
static 1 1 o*o«Hfc:gi#tB3*i.'rv^rta»Bi 1 3 
«4. wis^hgpmis 1 2otsf«LTv^. rtspmsi 1 
3 awf-gems 12011 e/imA g xt4 a g s- 

[00 18] StStel 1 O^Sfetcpan^rflBtfco^r 
H3*«HL-CiiHB^-«. StJHflsl 1 0(4, H3fcijr$- 

ut*ai*#-$-*. -t^h-h. mmfai 1 0(4. A3§» 



7x7^f h>—M 1 5±9fc38BWW>ffiV**ISt 
i42tSc) f?)^27i5^f h>— h 1 1 6 t§r-#:(cWS 
LTV*&. iiDflSl 7i7^f h^-M 1 5(c4 Dmria 
1 1 1 mmZtl, S27i5ny-M 

[0019]^l7i5^y-Ml 5fci4. WMi^ 

1 1 o<mmm0&&. (mx^±mmco3tkmrFmm 

CD2Vz) Sr^§. S&V-^rt«|i 1 3^'ffM 
g|5fl:ffil 1 3^ffM§tLTU-i>. ^y-H:M$fe 

rtsumai 1 3 ^^(4. HWiftci 1 otftti^^ 

ffil ^-h^iftgpt?FM$^^iaigPl 
1 3 afcfiBKLT^i. 

[0020]l27x7^fby-M 16 (4. WMfa 1 
1 OOftJfdlSKSflTl^ AflEWtti. ^27x5 
ny-M16!t i$27x^ fy-M16l: 

4 vmmiifiuz-frmztifzmmik 1 1 o*)#nH«cti^ 
affii«M(;4 o 1 5 4 a ^esc i te-r 

I 6 3WKRT*^Hft»tt*Mll 1 2(45t?ltt#cJll 1 1 

ktiMLxmmtf'b^tztb, mmmkmi 1 2^ 

« < ISKHHiii t /C 4: ?^)i£^n=3r v ^ „ £*U=«fcD, H20 
HK^Wfc^rf i 5 1 1 0 fc(43il«#;Ji 1 

I I zm&ximmfai 1 o^a^ia*a6Ba»*«± 

tUM^ixS. o4 0. ^S?ltt#:Jll 1 ll£4t 

£ k mcomm^m 1 1 1 ^i* k ^*s^wx ^> 
ix^»„ ^mm^mi i iF^tffM§fLi>n-f 

/K^HSc»4^tfc^*!? ( 1/4MW») k^cO. -7jT"3 
>f ;Wc4 0 SSSIKfiStin >f ;k«^@a«-^(c 
JtW&OT\ «mi 1 0rtt*t4BHHIKJ±, ^ 
1 1 2 *W t*V^8*tf5SW>f 9 kit 

«LT/hS!3:fc<Di:*i. l-)t> #5S?ltt#cJl 1 1 1 

*«is^«SEfe^'(3a-^ L<^si3ra27x7^fi 

[ 0 0 2 l ] ifcic, ; <rMM4 v ¥9 91 0 0 cr)Kit* 

99 1 0 0*4i:A-ClBaW-**&fcoV^TitWr&. 
[0 02 2] Il7x7^f hv—bSVB2 7x 

7^by-l^M«„ M^t(4. FeQ 2 , Cu 
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O, ZnO, N i Oi^^l,igM»ft<7)7i7^ 

ttrl5lgl7x9^ h^-hkl^W^t^^T^llrit 
[00 2 3] ( r^^Hl^y ; 'IS2 7i7-f hi— 

[00 24]^:, ZtlthWhlMfW.Z? x.7-1 Vis- 

ZX\ niR&m27x7'( hS^-Mi, 03£#SHL 
[ 0 0 2 5 3 ^- «t o 
fcSW*ts«>f»t-r#&5 0 O'CT-l^jB^LT^'-f 

8 0 0 — 9 0 0 °CT" 2 B#P^^;-r ^, „ 

[0026] &^t\ zcommfa 1 1 oc^miawc-r -* 

SWJfls 1 1 0 £ffi$WfcT*?f6 0 OTTC 1 B#p H ^fi)ct-|> 

iktciO, ^SP«ffi l 2 o * Mifcth . t;t, #tt 

tt^-x h k LT(i. l*JgE«WFMfflO i> O k ft t fflfiS, 
SrJ&L^Wi-f >^"y* ^10 0 3&*»6il* . 

[0027] i^ia^mii^^^"^^ i ootii, m 

Bflsl 1 OcoftHtii^^x^ hy-M 1 6tcJ: 

i> \ ^Xk.ffi&ztix^h<?)X\ mmwi 1 o p^t-ii. 

£@HfiatttfeJfl 1 2t4HWS*ifc4Hfi«ttftJil 1 1 
{z&^X*ix?i\ffi$mi>m$LZKZ> * -tZh-h, MM 
vMMA V9'9 ? 1 0 0 SWB*rt^*T- 1 ~o<?)± 

i ootit &mm\ifami 1 

E8fc&*£tttf>*> ( 1/4HW*) k&S?)T\ m-fftlS 
IKIKftg fc » ( 1 /iHW»tf>r3R ) k =Sr ft . £ ft 

[0028]*^, imm&ftm 1 1 2 taws*!** 



±^^comxs^M^i,zxK)mM$mi^t^c7)x\ m 

k%S 0 

[0029] *ggtt£>JBJB£ffi& SW^f ^7^100 

«, ^afc<?WEflBifc:«ftWWi>f vy??! 0 0</)#tt^ 
[0030] H4A»ia4h&»4 <£ 0 490tO^B(=fR 

f - y ^flsi wmnzts it h + a - 9 ^ >r x 0 izm^n 

1 1 2tcJ; 0^S^fc*»«tfctt4BHWMW s 8!* 
it, Wi-f ^^"^^ 1 0 OtfO-f >?'??>XWbZ%: 

?->m*mm-hz\tiz£ ^nwnA 

^th ttt>iz^ smv.ifimtxcom.^msiwm^mi 

[0031] ( m 2 commmm ) *^bj?w^ 2 o^ss 
<mm,z-^\ vc a 5 ar^a 6 £ #m usi»t« . m 5 

6 «m 2 commcomm t« 4 iiHi#wiMiMffSHr * 

« . . Bl 5 k 0 6 fc Tii. IS H^ffiHh a -f ;i^ct)^ 

[0032] *HSfiOJ^J»t^-6 WJI^ >^'7^200 
tf. B 1 <oS6ft<o?Kllfc:ffi4IIHI>f 9 1 0 0 kffi 

towel*** i commcommt mm%cox*. zzxnm 

[0033] ZCDmJBJ >9'992 0 0^«J1#:2 1 0 
IS, El5fc7jc?~cfc Ni-Zn-Cu|»7i7^f 

htm*»6*oflBi«**^rr4a«atfMi2 iu, 

N i -Zn-Cu^»7x7-I h W^Jo^T DfiTfESHi 
tt#:il2 1 1 J: 9 M^^lK*£*^£#3S««:tt* 

2 12fc*WJiUfcflKt4:^-CV^. ^OafMI2 

i2ii m.mw-2 1 o^rtJitjg^stLtv^fcfcfcfc: 

[0 0 34] -T^i9^ffiJi#:2 1 0H\ 06fcjjrr J: 3 

fc, mmmm^-thmi 7x5^ b^-b 2 1 5k. 

gl7x5^y-h215i^ fc3*MW)fi^iS2 7 
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9ttKt£ffcJl2 1 1 fcJftfcU ®27i5^( h^- b 2 1 

6*g(£5i«Mt*)f 2 i 2t»dw*. 8t*ft2 

1 ocaiHBcafttt: (iaTJi±JBffllo3ftatrrJi«o2 

7x7^by-h215li ^ftlflV« (0T 

y-h2 1 5fc«t DfE§aS#»ftl2 1 Hi* 

[00 3 5] Z<7)£o%:mmJ ? 2 0 %2 
7i5>fh^->2 16fcJ:'3 Jft«3*Ufc#3SflffifMI 

2 1 2 &«Jifls2 1 0<^hJlt;:WLTi3 0 , fio, H# 
»I4*«2 l 2 £± 9^§ftfc9t«ttfc*2 1 1 (i 

m-mi3iir^ t ^ w-r & ®t, &mm.fam 2 

izx 0 , fl^^#3fiffittW£JB 2\nzt5n%4i/-r79 

«£ DsmiSfn** t s ; fc . «^fM!»w»*afe 
tciijfcjrifefcov^iiis 1 (nmmmmh nmxh 

hj&^&S^ffitttt (ju=l ) ^ffl^TUi\ fcii, 

WtMi N i 69»ttMfcb&* 1 0 %l2Ltcr>m k &mt& k » 
£ Oj£f&«(i 5 ;u mJil|*| i; & £> J; d fcUBjfc*"* kW-tL 

[0037] mi at/ffi 2 conmcDj&mxu , 
mmfonftmi l z2^^mm<mbmz&f&Ltit>\ -t% 
hib, 2®.<7)m2 7 x.u viz- biftmizmm-r&z 

nftmizi^v&mm&fcmzBj&L. mwmn. 1 

2 4HW LT i i V*. S 6 £ . 
[0038] $ t;. ^1 atXH 2 oggtto^HTii . 



My 4)V?%:kXfo~r>Xi> J:^. 
[0039] § & £ , Ill at«B 2 COHJfiCO^HSTIi . 

[0040] £ . mi atflB 2 coHJbOJKBi'Cli , 

we-f yytjoymwzmfek Lxwmmz&w&i- 

%>wvn.&\\ wnmrf-WR (mnm^-^MS^) x 
$>->x t>*mmzm h WA4 y?9 9 iz^mxh * . 

[0041] 

mmw.<r>nm^z\±mmim<mmwxmmm^^ 
h%2 ms^mfi^j: < k i> 1 ojii±a« $ tir v ^ ^ 
t% i»Ji*rtt{i, mmm2mmmz^w\^tLt:mmi / z 

WMV*?? X\i . 1 ^«t^# 

i±, mEttmmtmxwmcm'&m < * 0 xi4^n 

fA) t^SOT\ ^*i-€^.H*^4a!fSMEfc#S» ( 1/ 

??kHM Lxmmm^ t s nsmmwrn.**.* 

[0042]4fc, iS2ie»*{CtSHWSiifc*IB«K=ts 

[HH^mm^BB] 

[0 1 ] m i osstoojRttfcffiiwWH ^o^hn 
[H2 ] n i cnmmco&mizm&mmj y-y??<rm\ 

[03 ] m 1 WHSfiO^JBt«S«JB*^»ira0 

[04 ] m i crmmmmizmz>mmj y¥7?<m& 

[ 0 5 ] ft 2 cnmmcoB?Mzi% hmmA yy?9<7Mm 
0 

[06 ] m2co^sfeojgffit^sae*isco^»^i0 

1 0 0, 2 0 0---WJl-<>'^"^^. 110, 2 10-1 
JWtc, 111, 2 1 1 -5fiSBEtt**, 112, 2 12- 
^HSBttttMI. 113, 21 3-p«jaWSs 115,2 
15-gl7x7-fly-N, 116, 2 16-^27 
x7^fly-b, 1 2 0, 2 2 0-j^aSMi 
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